FR 2271459 Partial Translation (page 2, line 32 to page 3, line 2): 

The mechanism represented in Fig. 1 is composed of a casing 1 , at the back of 
which are mounted a number of components of the pump 2, one of these components 20 - 
being represented in cross-section. In the figure, the pump is composed of three 
components placed symmetrically in relation to the axis 3 of the casing; each component 
of the pump includes a cylinder 21 on an axis parallel to the axis 3, inside of which 
moves a piston 22 controlled by a connecting rod 23, jointed on one end with the piston 
22 and on the other end with a platform 4, the centers 24 of the joints linking the 
connecting rods 23 with the platform 4 being arranged according to a plane 40 inclined in 
relation to the axis 3. 
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The object of the invention is a mechanism for controlling a swing movement, 
having a plurality of mobile elements arranged symmetrically around a swing axis. 

The invention applies in particular to mechanisms for driving axial piston pumps. 

There are various types of axial piston pumps. Generally, these pumps have a 
plurality of pistons, each one moving in a cylinder, parallel to a swing direction, and 
arranged symmetrically all around an axis parallel to the swing direction. The swing 
movement is normally created by a platform that forms a support plane for the mobile 
elements, is inclined in relation to the swing axis, and oscillates around a point of the swing 
axis. 

The platform's oscillating movement can be created simply by getting it to turn 
around the axis, with the pistons resting directly, via rods, on the support plane. This 
technique, however, can only be used for small pumps. 

For higher-powered pumps, a barrel, which rests on the platform and remains 
immobilized during rotation, is generally interposed between the turning platform and the 
piston rods. Thus, the platform can turn while transmitting its oscillatory movement to the 
barrel without the latter being rotationally driven, in such a way that the piston rods can be 
articulated on the barrel, and in that way caused to swing. 

In this type of pump, it is therefore necessary on the one hand to allow the barrel to 
rotate in relation to the platform, and on the other hand to brace the heavy axial loads 
developed by the pump pistons. This is why sliding elements such as smooth bearings, 
roller bearings, etc., always heavily loaded, have to be interposed between the barrel and the 
turning platform and between the turning platform and the housing. Medium-powered 
pumps are known in which the barrel pivots on an inclined surface that is fashioned in one 
piece with the turning platform and rests on the platform via sliding elements such as 
smooth bearings or roller bearings, the platform itself resting on the housing via other 
sliding elements. The deformations resulting from the heavy axial loads developed while 
the device is in action make the resistance of these sliding elements 
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somewhat random. Moreover, the barrel has to be immobilized in rotation, for example 
using a tangential rocker bar or gear toothing. The result is that the mechanisms become 
rather cumbersome if one wants to increase the power developed by pumps of this type. 

There are also other types of pumps in which the barrel oscillates on a central sphere 
that absorbs the axial thrust, rotational immobilization being achieved by a conical gear. In 
this device, there are no bearings rotating at the drive speed of the device, but making the 
spherical bearing and the gear is problematic for larger dimensions. 

The object of the invention is a new swing control mechanism that remedies these 
various drawbacks. 

The mechanism as claimed in the invention has a crosspiece pivoting on the housing 
around an axis perpendicular to the swing axis, with the platform being mounted in such a 
way as to pivot on said crosspiece around an axis situated in the support plane of the mobile 
elements and perpendicular to the pivot axis of the crosspiece. The pivot axes of the 
crosspiece and of the platform pass through the center of oscillation of said platform. 

The invention will now be described with reference to a particular embodiment, 
given by way of example and represented in the attached diagrams: 

Figure 1 shows a longitudinal cross-section of the mechanisms as claimed in the 
invention. 

Figure 2 shows a cross-section along line II-II in Figure 1 , with the mechanism 
having turned a quarter-turn. 

Figure 3 is a schematic end view showing another embodiment of the mechanism as 
claimed in the invention. 

The mechanism shown in Figure 1 comprises a housing 1, on the bottom of which a 
plurality of pump elements 2 are mounted, one of said elements 20 being shown in cross- 
section. In the figure, the pump comprises three elements arranged symmetrically in 
relation to the axis 3 of the housing, each pump element comprising a cylinder 21 with an 
axis parallel to the axis 3, inside of which there is a moveable piston 22 controlled by a rod 
23 articulated at its extremities on the one end to the piston 22 and on the other end to a 
platform 4, the centers 24 of the articulations of rods 23 to the 
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platform 4 being arranged in a plane 40 inclined in relation to the axis 3. 

The platform 4 comprises a central groove 41 through which a crosspiece 5 passes; 
the latter is easier to see in Figure 2. 

At the extremities of the crosspiece 5 there are two pivots 51 leaning on cylindrical 
surfaces that are fashioned in one piece with the housing 1 . The axis of the pivots 5 10 is 
perpendicular to the swing axis 3 which it cuts through at a point 43. In addition, the 
platform 4 is mounted on the crosspiece 5 around two pivots 42 aligned on an axis 420 
located in the support plane 40 and passing through the point 43 where the swing axis 3 
intersects with the axis 510 of the pivots of the crosspiece 5. 

It is evident that with the mechanism as claimed in the invention, the platform 4 is 
articulated around the point 43 that thus forms a center of oscillation for the support plane 
40 which determines the successive swinging movement of the pistons 22. 

This oscillatory movement is triggered by rotation around the axis 3 of an oblique 
surface 6 joined to the platform 4 whose axis is perpendicular to the support plane 40 and 
passes the center of oscillation 43. 

In the example shown, the surface 6 is formed by a crank pin that is fashioned in one 
piece with the platform 4 and is articulated on a wheel 7 rotationally driven around the axis 
3, for example via toothed pinions 8, the entire setup forming a reducer driven by a motor. 

The crank pin 6 could rest on the wheel 7 simply via a cylindrical bearing. 
However, it is preferable to interpose between the crank pin and the wheel 7 a spherical 
bearing 60 allowing any possible misalignments in the assembly to be absorbed. 

It is evident that under these conditions the rotation of the wheel 7 drives the 
oscillatory movement of the platform 4 around its center 43 and thereby the swing 
movement of the pump pistons. The axial thrust is wholly braced by pairs of pivots 42 and 
51, by the platform and by the crosspiece. At high speeds, this suppresses the sliding 
elements which should be interposed between the barrel, the oblique platform and the 
housing, the movement around the pivots being limited to a relatively weak oscillation; there 
is no longer a turning support element and consequently no longer a problem with 
immobilization of the barrel during rotation. 

The invention also has the advantage of allowing 
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easy adjustment of the inclination of the platform, which allows a variable-rate pump to be 
used. This sort of device is shown by way of example in Figure 3. 

Actually, it is possible to put on the wheel 7 an axial groove 70 along which will 
slide a base 71 having a spherical bearing in which the crank pin 6 pivots. The base 71 of 
the bearing can be fashioned in one piece with the piston 9 of a servo motor attached to the 
wheel 7 and controlled for example by a rotating distributor. Thus, it is possible, even when 
in service, to continuously modify the inclination of the support plane 40 and thereby the 
rate of the pump. Note that a device such as this one was more difficult to make in barrel 
pumps, which require a means to block the barrel in rotation. 

Of course, the invention is not limited to the details of the embodiment described 
above. On the contrary, other variations could be conceived, using equivalent means. 

In particular, the oscillating movement of the platform could be controlled with a 
simple crankshaft and also rotationally drive a spherical head, the center of which would be 
placed perpendicular to the support plane passing through the center of oscillation. 

Also note that the mechanism described above can be made so as to be very 
compact, even for high-powered pumps, the axial thrust being braced integrally by the 
pivots of the crosspiece, which can be placed fairly close to the pump pistons, allowing only 
a limited part of the housing to be reinforced in order to brace heavy forces. 

Finally, the invention can be used not only for pumps, but also for hydraulic motors, 
since the mechanism is reversible. 
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1) Mechanism for controlling a swing movement, having a plurality of mobile elements 
arranged symmetrically in relation to an axis, having, inside a housing, a control 
platform forming a support plane for the mobile elements, said plane being inclined in 
relation to the swing axis and said platform being articulated around a center of 
oscillation positioned on the swing axis, and a means for rotationally driving, around the 
swing axis, an axis that is fashioned in one piece with the platform that is perpendicular 
to the support plane and passing through the center of oscillation, wherein it comprises a 
crosspiece pivoting on the housing around an axis perpendicular to the swing axis, the 
platform itself being mounted so as to pivot on said crosspiece around an axis situated in 
the support plane of the mobile elements and perpendicular to the pivoting axis of the 
crosspiece, with the pivoting axes of the crosspiece and of the platform passing through 
the platform's center of oscillation. 

2) Swing mechanism as claimed in Claim 1, wherein the platform has a groove through 
which the crosspiece passes, having two parallel surfaces on either side of the 
crosspiece, in the center of which are installed the two pivots of the platform on the 
crosspiece; and a bottom comprising two surfaces forming an angle between themselves 
which allows oscillation of the platform on the crosspiece of the center of oscillation. 

3) Swing mechanism as claimed in Claim 1 , wherein the means for driving the platform 
comprise a wheel rotationally driven by a motor around the swing axis and on which is 
articulated a crank pin that is fashioned in one piece with the platform and centered 
perpendicular to the support plane passing through the center of oscillation. 

4) Swing mechanism as claimed in Claim 3, wherein the crank pin pivots in a cylindrical 
bearing fashioned in one piece with the drive wheel. 

5) Swing mechanism as claimed in Claim 3, wherein the crank pin is attached to the drive 
wheel via a spherical bearing. 

6) Swing mechanism as claimed in Claim 1, wherein the mobile elements are attached to 
the control platform, each via a rod articulated on the mobile element and on the 
platform around a bearing, the centers of the bearings being situated on the support 
plane of the platform. 

[see original for figures on following three pages] 
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The mechanism represented in Fig. 1 is composed of a casing 1, at the back of 
which are mounted a number of components of the pump 2, one of these components 20 - 
being represented in cross-section. In the figure, the pump is composed of three 
components placed symmetrically in relation to the axis 3 of the casing; each component 
of the pump includes a cylinder 21 on an axis parallel to the axis 3, inside of which 
moves a piston 22 controlled by a connecting rod 23, jointed on one end with the piston 
22 and on the other end with a platform 4, the centers 24 of the joints linking the 
connecting rods 23 with the platform 4 being arranged according to a plane 40 inclined in 
relation to the axis 3. 
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L* invention a pour objet un mecanisme susceptible de 
commander un mouvement de va et vient a une pluralite d 1 elements 
mobiles disposes symetriquement autour d*un axe de va et vient.* 
L 1 invention a 1 applique notamment aux mecanismes 
5 d'entralnement des pompes a pistons axiaux. 

On connalt divers types de pompes k pistons axiaux. Gen£- 
ralement ces pompes comprennent une pluralite de pistons depla- 
gables chacun dans un cylindre, parallfelement k une direction de 
va et vient , et disposes symetriquement tout autour d*un axe.paral- 
10 Ihle a la direction de va^et^-vient. Le mouvement de va et vient 

est prodult normal ement par un plateau d^finissant un plan d*appui 
des elements mobiles incline par rapport a l'axe de va-et-vient, 
et oscillant autour d'un point de I'axe de va et vient * 

Pour produire le mouvement d* oscillation du plateau, on 
15 peut simplement le faire tourner autour de l'axe, les pistons s f ap- 
puyant directement par l'lnterm^diaire de tiges sur le plan d*ap- 
pui. Cependant cette technique n*est utilisable que pour les pe- 
titeB pompesi 

Pour les pompes de puissance sup&rieure on interpose g6- 
20 neralement entre le plateau tournant et les tiges des pistons un 
barillet s^ppuyant sur le plateau et immobilisS en rotation* De 
la sorte, le plateau peut tourner en transmettant son mouvement 
d* oscillation au barillet Bans que celui-oi soit entrain^ en rota- 
tion, de telle sorte que les tiges des pistons peuvent Stre arti- 
25 cul£es sur le barillet et ainsi anim£es d*un mouvement de va et 
vient* 

Bans ce genre de pompes, il est done necessaire d'une 
part de permettre la rotation du barillet par rapport au plateau 
et d f autre part d'encaisser les fortes charges axiales d£velop- 

50 pees par les pistons de la pompe. C^st pourquoi il faut interposer 
entre le barillet et le plateau touaant de mfime qu 1 entre le pla- 
teau tournant et le carter, des organes de glissement tels que bu- 
t£es lisses, buses' h. rouleaux etc toujours fortement charges* 
On connalt des pompes de moyenne puissance dans lesquelles le 

55 barillet tourillonne sur une port^e incline e solidaire du plateau 
tournant et s'appuie sur le plateau par l l intermediaire d* organes 
de glissement tels que des but£es lisses ou butSes k rouleaux, le 
plateau s 1 appuyant lui-mSme sur le carter au moyen d* autre s organes 
de glissement. Les deformations d^coulant des fortes charges axiales 

40 developpees en service rendent la xenue de ces organes de gLisse- 
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ment assez aleatoire. En outre, il est necessaire d f immobiliser 
en rotation le barillet' par exemple au moyen d f une biellette 
tangentielle ou d'une denture d'engrenage. II en resulte que 
les mecauismes deviennent assez encombrants si on desire augmen- 

5 ter les puissances d£velopp£es par les pompes de ce type 5 * 

On connalt egalement d'autres types de pompes dans les- 
quels le barillet oscille sur une sphere centrale absorbant 
la poussSe axiale, I 1 immobilisation en rotation etant obtenue 
par un engrenage conique. Dans ce dispositif , il n f y a pas de 

10 butees ipumant a la Vitesse d 1 entralnement de l^ppareil, mais 
la realisation de 1* articulation k rotule spherique et de 1« en- 
grenage posent des problemes difficiles pour les grandes dimen- 
sions 

L* invention a pour objet un nouveau mecanisme de comman- 
15 de de va-et-vient permettant de remSdier k oes divers inconvenients. 

le mecanisme selon l f invention comporte une traverse 
tour ill onnant sur le carter autour d'un axe perpendiculaire k 
l f axe de va-et-vient le plateau etant lui-m8me monte tourillon- 
nant sur ladite traverse autour d f un axe situe dans le plan d ! ap— 
20 pui des elements mobiles et perpendiculaire k l'axe de touril- 

lonnement de la traverse, les axes de tourillonnement de la traver- 
se et du plateau passant par le centre d* oscillation du plateau* 
L T invention va maintenant Stre dScrite en se rSferant k 
un mode de realisation particulier f donni k titre d 1 exemple et 
2 5 represents sur les dessins annexes'.* 

La figure 1 est une vue en coupe longitudinale des m6ca^ - 
nismes selon l f invention* 

la figure 2 est une vue en coupe suivant II-II, figure 1, 
le mecanisme ayant tournS d'un quart de tour. 
50 la figure 3 est une vue de bout sckSmatique repr^sentant 

une variante du mecanisme selon 1' invention. 

Le mecanisme represents figure 1 se compose d»un carter 1 
sur le fond duquel sont months une plurality d 1 elements de pompe 2 
I'un de ces- elements 20 etant reprSsente en coupe. Sur la figure, 
35 la pompe se compose de trois elements disposes symetriquement par 
rapport k l'axe 3 du carter, chaque eiement.de pompe se composant 
d'un cylindre 21 d'axe parallele k l«axe3, a l f interieur duquel se 
deplace un piston 22 commands par una bielle 23 articuiee k ses 
extremitSs d'une part sur le piston 22 et d 1 autre part sur un 
40 plateau 4, les centres 24 des articulations des bielles 23 sur le 
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plateau 4 etant disposes suivant un pi?* 40 incline ^oar ramo-t i - 
l'axe 3. " " ■ * 

Le plateau 4 eomporte une rainure centrcle 41 dans laqucl- 
le passe une traverse 5 plu3 visible sur la figure 2. 

la traverse 5 est munie a ses extremites de deux tourillons 
51 prenant appui sur des portees cylindriques solidaires du carter 
1. l'axe des tourillons 510 est perpendiculaire k l'axe de va-et- 
vient 3 qu'il coupe au point 43. En outre, le plateau 4 est monte 
sur la traverse 5 autour de deux tourillons 42 alignes sur un axe 
420 place dans le plan d' appui 40 et passant par le £oint de rencon 
tre 43 de l'axe de va-et-vient 3 avec l'axe 510 des tour ill ons de 
la traverse 5* 

On voit que grice au mdcanisme selon 1' invention, le pla- 
- teau 4 est articule autour du point 43 qui peut constituer ai^si 
15 un centre d' oscillation du plan d'appui 40 determinant le mouvement 
de va-et-vient successif des pistons 22. 

Ce mouvement d f oscillation est provoqu£ par la rotation 
autour de l'axe 3 d f une port^e oblique 6 li<5e au plateau 4 et dont 
l'axe est perpendiculaire au plan d'appui 40 et passe le centre 
20 d f oscillation 43. - 

Dans I'exemple represent**, la portee 6 est form<£e par un 
maneton solidaire du plateau 4 et articule* sur une roue 7 entrainee 
en rotation autour de l'axe 3, par exemple, par I'intermsdiaire de 
pignons denttSa 8, 1' ensemble fonnant un reducteur entrains par un 
25 moteur. 

Le maneton 6 pourrait s'appuyer sur la roue 7 simplement 
par I'intermediaire d'un palier cylindrique. Cependant, on preffere 
interposer entre le maneton et la roue 7 une rotule spherique 60 
permettant d' absorber les imprecisions eventuelles de montage. 

50 On voit que, dans ces conditions, la rotation de la roue 7 

entraine le mouvement d 1 oscillation du plateau 4 autour de son cen- 
tre 43 et de ce fait le mouvement de va-et-vient des pistons de la 
pompe. la poussee axiale est encaissee intesralerient par les paires 
de tourillons 42 et 51 du plateau et de la traverse. On supprime 

35 ainsi les organes de glissement a grande vitesse qui dev^isnt §tre 
interposes entre barillet, plates-u oblique et carter, le mouvement 
autour des tourillons <Stant limits une oscillation relativement 
falble ; il n'y a plus d'organe d'appui tournant et ps?r consequent 
de problkme d* immobilisation en rotation du barillet. 

40 1' invention pr£sente egalement l ! avantage de peraettre un 
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relieve facile de l*inclinaison du plateau c.e qui permet de rea- 
liser une pompe k debit variable. Un dispositif est re~re- 
sente a titre d'exemple sur la figure 3. 

En effet, il est possible d 1 aaenarer sur la roue 7 une rai- 
5. nure axiale 70 le long ie lacuelle peut glisser un support 71 por- 
tant une rotule cans lacuelle tourillonne le ms-neton 6. Le sup- 
port 71 du palier peut etre solidaire du piston 9 d'un servomoteur 
fixe sur la roue 7 et conmande par exemple par un distributeur 
rotatif . II est ainsi possible, m§me en service, de modifier de fa- 

10 con continue l'inclinaison du plan d'appui 40 et de ce fait, le 
debit de la pompe* On remarquera qu'un tel dispositif £tait plus 
difficile a r^aliser dans les pompes a barillet qui ndcessitent 
un moyen de blocage en rotation du barillet* 

Bien entendu, I 1 invention ne se limite pas aux details du 

15 mode de realisation qui vient d f §tre decrit. On pourrait au con-' 
traire imaginer d'autres variant es en enployant notamment des moyens, 
equivalents . 

On pourrait notamment co mmand er le mouvement d' oscillation 
du plateau par un eimple vilebrequin. et ^galement entrainer en ro- 

20 tation une t§te sph^rique dont le centre serait plac£ sur la perpen- 
diculaire au plan d'appui passant par le centre d f oscillation. - 

On remarquera 6»ralement que le mdcanisme qui vient d'Stre 
decrit paat §tre realise. de fa$on trfcs compacte mdme pour les pom- 
pes de grande puissance, la poussee axiale etant encaiss^e integra- 

25 lement par les tourillons de la traverse qui peuvent etre places 
assez prbs des pistons de la pompe ce qui permet de ne renforcer 
qu 'une partie limit^e du carter pour encaisser les efforts impor- 
tants • 

Bnfin, 1' invention peut s'appliquer non seulement aux pom- 
30 pes. mais aussi aux noteurs hydrauliques, le m^canisme 6tant rever- 
sible • 
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BEVBSDICAIIONa 
1°) Mecanisme de commande d f un mouvement de va-et-vien 4 : 
k une plurality d* elements mobiles disposes symetriquement par 
rapport a un axe, comprenant, h I'intSrieur d'un carter, un 
5 plateau de commande d^finissant un plan d*appul des elements mo- 
biles incline par rapport h l'axe de va-et-vient ledit plateau 
etant articul£ autour d*un centre d» oscillations place sur l f axe 
de va-et-vient, et un moyen d f entralnement en rotation, autour 
de 1'axe de va-et-vient, d f un axe. solidaire du plateau perpendi- 
10 culaire au plan d*appui et passant par le centre d 1 oscillations, 
caract£ris£ par le fait quiil comporte une traverse tourillonnant 
air le carter autour d*un axe perpendiculaire a l'axe de va-et- 
vient, le plateau €tant lui-m6me montS tourillonnant sur ladite 
traverse autour d'un axe situS dans le plan d f appui des elements 
15 mobiles et perpendiculaire h l'axe de tourillonnement de la tra- 
verse f les axes de tourillonnement de la traverse et du plateau 
passant par le centre d 1 oscillation du plateau* 

.2°) Mdcanisme de va-et-vient selon la revendication 1, 
caract£ris£ par le fait que le plateau comporte une ratnure dans 
20 laquelle passe la traverse, comprenant deux faces parallfeles 

de part et d 1 autre de la traverse, au centre desquelles sont mon- 
ths les deux touriilons du plateau sur la traverse^ et un fond, cons- 
titu£ de deux faces mSnageant entre elles un angle permettant 1* os- 
cillation du plateau sur la. traverse du centre d'oscillationv 
25 3°) MScanisme de va-et-vient selon la revendication 1, 

caract£ris6 par le fait que le moyen d» entralnement du plateau 
comprend une roue entratn€e en rotation par un moteur autour 
de I'axe de va-et-vient et sur laquelle est articulS un mane ton 
solidaire du plateau et centrS sur la perpendiculaire au plan 
d , appui passant par le centre d* oscillations • 

4°) MScanisme de va-et-vient selon la revendication 3» 
caract6ris6 par le fait que le mane ton tourillonne dans un palier 
cylindrique solidaire de la roue d 1 entralnement* 

5°) M^canisme de va-et-vient §elon la revendication 3* » 
caract6ris6 par le fait que le maneton est reli£ h la roue 
d* entralnement par 1* intermedial re d f une rotule spherique** 

6°) Mecanisme de va^-et-vient selon la revendication 1, 
caracterisS par le fait que les Elements mobiles sont U6s au 
plateau de co mmand e cbacun par une bielle articalSe sur l 1 element 

Af s mobile et sur le plateau autour d*une rotule, les centres des 
40 rotules Stent places sur le plan d'appui du plateau* 
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